INTRODUCTION
Because of water-supply concerns associated with population increase on the island of Oahu, the Honolulu Board of Water Supply, in cooperation with the U.S. Geological Survey (USGS), conducted a study to assess the availability of ground water in north-central Oahu. This study included drilling 12 exploratory and monitoring wells between July 1993 and May 1994.
This report presents drilling, construction, welllog, and aquifer-test data for Thompson Comer exploratory wells I and II (State well numbers 3-3307-20 and -21). The wells are located along a sugar plantation road about 2.2 mi south-southwest of the town of Haleiwa (figs. 1 and 2). The wells were constructed about 50 ft apart. The purposes of the Thompson Comer wells were (1) to conduct local-scale aquifer tests, and (2) to serve as observation wells for monitoring water levels near four major irrigation pumping stations. The wells were drilled in the Waialua ground-water area (Rosenau and others, 1971; Dale, 1978; Hunt, in press ).
Regional Setting
The study area is located in north-central Oahu between the crests of the Koolau Range and the Waianae Range ( fig. 1 ). Summarized here are previous studies that describe the physical and geological aspects of the study area (Rosenau and others, 1971 ; Dale, 1978; Hunt, in press ). The mountain ranges are the eroded remnants of two shield volcanoes, the Waianae Volcano and the Koolau Volcano. The Mokuleia ground-water area lies in the basalt aquifer of the Waianae Volcano, and the Waialua and Kawailoa ground-water area lie in the basalt aquifer of the Koolau Volcano. The Mokuleia and Waialua ground-water areas are separated by low-permeability paleosols rnd saprolite of the Waianae Volcano that lie below the geologic contact between the Waianae and Koolau Volcanoes. The Waialua and Kawailoa ground-water areas are separated by alluvium and weathered basalt in ?nd beneath Anahulu Gulch. Seaward flow of ground w-Tter in the Mokuleia and Waialua ground-water areas is impeded by a coastal confining unit that is composed of marine and terrestrial sediment known locally as "caprock." The caprock creates a confined artesian condition at low elevations near the shore. Further inland however, the aquifer is unconfined.
Water levels in the Waialua and Kawailoa groundwater areas are about 12 ft and 4 ft above mean sea level, respectively. Water levels in the Mokuleia ground-water area are about 20 ft. Withdrawal from the Waialua, Kawailoa and Mokuleia ground-water arer^ is primarily for sugarcane irrigation, although there are also several municipal wells and numerous small capacity private wells. Natural ground-water discharge occurs at springs and by subsurface flow through the caprock to the ocean (Rosenau and others, 1971 ).
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The USGS gratefully acknowledges the Waialua Sugar Company for their assistance in identifying and preparing the drill site. The USGS also thanks the CasThompson Comer exploratory wells I and II a^ about 2,000 ft northeast of Thompson Comer along a sugarcane plantation road ( fig. 2) . Well-construction data is provided in tables 1 and 2 and shown in figures 3 and 4. The wells were drilled using an air-rotary drilling system with flush-jointed 4 1/2-in. diameter drill pipe. Drilling foam and polymer were injected into the aircirculation system to assist the removal of drill cuttings and to stabilize the holes.
The first well (State well number 3-3307-20) was constructed as a pumping well for aquifer tests. The well was drilled from an elevation of about 99 ft to about -82 ft with an 8 1/2-in. diameter drill bit The hole diameter was then enlarged to 17 1/2-in. from the surface to an elevation of -65 ft. The well was cased with 12 1/2-in. outside-diameter casing to the -65 ft elevation. The annular space between the hole and the casing was grouted with cement to provide a surface seal. The well was re-drilled with a 12-in. diameter drill bit to an elevation of -82 ft and left uncased. A water-producing zone of high yield was penetrated within the bottom 20 ft of the hole. The uncased portion, between the -65 and -82-ft elevations of the well, corresponds with the water-producing zone. An 8-in. diameter submersible pump capable of pumping about 600 gal/min was temporarily installed in the well for aquifer tests.
The second well (State well number 3-3307-21) was constructed as an observation well. The well was drilled from an elevation of about 100 ft to about 17 ft using a 12 1/2-in. diameter drill bit. The well was cased with about 85 ft of 8 5/8-in. outside-diameter steel casing to an elevation of 17 ft, and the annular space grouted with cement. The hole was deepened using a 7 7/8-in. diameter drill bit to an elevation of about 0 ft, penetrating about 11 ft below the water table leaving about 17 feet of open hole, and left uncased. The first of two 48-hour, constant-rate, aquifer tests was conducted. After the first test, the observation well was deepened to about the same elevation (-80 ft) as the pumped well, leaving an open hole between the 17 and -80-ft elevations, and left uncased for the second 48-hour aquifer test.
Samples of the materials expelled by the circulation system were collected every 5 ft. Geologic logs (geologic descriptions of the samples recovered from drilling) are listed in tables 3 and 4, and driller's logs (driller's observations while drilling) are presented in tables 5 and 6. From the surface, both wells penetrated about 30 ft of clay and saprolite, 45 ft of slightly weathered basalt, and 105 ft of primarily unweathered basalt with a few thin, reddish clay and clinker layers.
At the conclusion of the aquifer tests, the casing of the pumped well (3-3307-20) was cut to within about 2 in. of the concrete pad and a steel plate welded to tH casing to prevent unwanted access. The observation well (3-3307-21) was cased with 4 1/2-in. outsidediameter flush-jointed PVC casing. The observation well was then outfitted for long-term water-level monitoring using a data recorder.
The measuring point (elevation 101.40 ft) for water-level determination by measuring tape for well 3-3307-21 is located at the top of the 8 5/8-in. outsidediameter steel surface casing. An additional reference mark (elevation 99.96 ft.) for the well is located on the top of a stainless steel bolt emplaced in the concrete pad surrounding the well. During the aquifer tests, a temporary measuring point (elevation 101.11 ft.) for the pumped well (3-3307-20 ) was established at the top of an access tube strapped to the pump column. Because the casing of the well 3-3307-20 was cut and weldel closed, only a reference mark still remains. The reference mark (elevation 99.10 ft) is located at the top of a stainless-steel bolt emplaced into the concrete pad cf well 3-3307-20.
AQUIFER-TEST DATA
Three aquifer tests were conducted at the Thompson Comer site. Two 48-hour, constant-pumping-ra*e aquifer tests were conducted on July 28-30, 1993 and August 5-7,1993, and a step-drawdown test was conducted on August4,1993. The two 48-hour aquifer tests were designed to help estimate the horizontal and vortical components of hydraulic conductivity in the vicirity of the test site, and the step-drawdown test was performed to determine the well loss component of the total drawdown.
The first 48-hour aquifer test was conducted with the observation well (Thompson Comer exploratory well II) drilled to an elevation of 0 ft. This configuration, where the open interval of the observation well (17 to 0 ft elevations) is separated from the open interva1 of the pumped well (-65 to -82 ft elevations) by 65 ft, allows for analysis of the vertical component of the hydraulic conductivity. At least two hard layers of volcanic rock, assumed to be separate flow units, were encountered within the separation interval. The second 48-hour aquifer test was conducted after the observation well was deepened to an elevation of -80 ft. The obrer-vation well was uncased during both aquifer tests. Pumping rate was monitored with a totalizing flow meter and was maintained at about 610 gal/min for both constant-pumping-rate tests.
During the pumping tests, water levels were manually measured with a electric water-level probe. The manually measured data and pumping-rate observations for both aquifer tests are provided in tables 7 and 8. Measurement data for a multiple pumping rate, stepdrawdown test are provided in table 9. In addition, vented, submersible pressure transducers connected to recording data loggers were used in both wells to provide higher resolution data (unpublished data in files of the USGS, Honolulu). The data loggers were programmed to sample at 0.5-second intervals during the first 3 or 4 minutes of the drawdown and recovery periods. The sampling rates were subsequently increased to 1 second for the next 3 minutes, 1 minute for the next 55 minutes, and finally 10 minutes for the remainder of the tests. Multiple transducers were used for redundancy in case of transducer failure.
ADDITIONAL INFORMATION
Information for the 12 wells drilled during the north-central Oahu study is listed in table 10. Nine of the wells, including Thompson Corner exploratory wells I and II (State well numbers 3-3307-20 and -21), were drilled in the Waialua ground-water area, and three wells were drilled north of Anahulu Gulch in the Kawailoa ground-water area. Water-level time-series data were collected for all the wells drilled and for numerous other existing wells as part of the overall monitoring effort for the project (unpublished data in files of the USGS, Honolulu). Data were collected using electronic data loggers coupled to shaft encoder-float systems or to pressure transducers. Totalizing flow meter reading, (gallons) - Depth to water,
90.89 Table 8 . Water-level measurements for constant-pumping-rate aquifer test of August 5-7,1993 
